Abstract: During clinical practice, when performing prosthetic rehabilitation with single crowns, improper reproduction of the dental contour by the dental laboratory is a common occurrence. Therefore, the present study evaluated the fidelity of the reproduction of the buccal contour in an upper left canine performed by three Dental Prosthesis Technicians (DPT) using the indirect laminate veneer technique. First, the DPTs confected the veneers based on a model obtained from the upper arch of a dental dummy, containing a replica of an upper left canine with a prosthetic preparation for a laminate veneer. Then, the same DPTs received other identical models, now with the replica of the upper left canine with no preparation, to be used as an anatomical reference for confecting the laminate veneers. The laminate veneers were then bonded to the plaster models and had their buccal contour individually measured. Measurements were also made of the buccal contour of the reference canine. The data were analyzed by ANOVA and the t-test (p = 0.05). Results showed 100% of buccal overcontour when the laminate veneers were compared to the reference canine, regardless of which DPT confected the veneer and regardless of using or not the anatomical reference. The DPTs who participated in the present study were unable to acomplish a faithful anatomical reproduction of the buccal contour, creating an overcontour in all samples. This situation may be responsible for increasing the probability of periodontal and esthetic harm in clinical practice.
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Descriptors

Introduction
Correct reconstruction of the dental anatomy is one of the main objectives of dental restorative treatment. Restoring the form and function of the tooth allows proper functioning of the temporomandibular joint structures, resulting in health and improving the quality of life of the patient. It additionally facilitates mastication and oral hygiene, preserving periodontal physiology and propitiating clinical longevity of the restoration. [1] [2] [3] [4] [5] Inadequate reproduction of the dental contour is frequently associated with esthetic drawbacks, in addition to periodontal damage. 3, 4 The periodontal tissue is frequently colonized by agents associated with periodontal pathologies. Therefore, a correct contour of the restoration is essential for periodontal health. 6, 7 Preservation of periodontal health depends, among other factors, on the dental preparation, which must create enough space for the restorative material, 4, 8 thus preventing overcontour of the restoration. A prosthetic element with overcontour can cause gingival inflammation, increasing the degree of severity of periodontal illness and promoting loss of supporting bone in the adjacent regions of the surfaces with excess material. 8 Natural teeth, with rare exceptions caused by individual variation, 9 present rectilinear contour in the gingival margin and an arched coronary contour from the cementoenamel line towards the occlusal aspect. 9 Aiming at preserving the natural contour of the tooth during reproduction, there are some factors that cannot be neglected by the dentist or by the dental prosthetic technician (DPT), such as a standard confection of the prosthetic crown.
10-14 A previous study observed the importance of using the homologous natural tooth as a guide for the confection of the contour of crowns, thus producing a restoration with a morphology similar to that of the natural tooth being reproduced. 12, [15] [16] [17] [18] Therefore, the aim of the present study was to compare the buccal contour of laminate veneers confected by DPTs during the laboratorial step of prosthodontic rehabilitation, using or not a reference tooth for guidance. The tested hypothesis was that use of the reference tooth provides a significant improvement of the buccal contour of the laminate veneers confected by the DPTs.
Material and Methods
Obtaining the replica and performing the preparation For the present study, an artificial tooth corresponding to the upper left canine was selected from a dental dummy (Dental Sem Limites, São Paulo, SP, Brazil). The tooth was removed from the dummy and a first impression was taken using a polyvinyl siloxane impression material (Adsil, Vigodent, Petrópolis, RJ, Brazil). This preliminary impression was filled using dental stone type IV (Herostone, Vigodent, Petrópolis, RJ, Brazil) to obtain a replica of the artificial canine (control).
After that, a laminate veneer preparation was performed on the replica 9 with a depth of 1.0 mm using a bur especially designed for laminate preparations (FG2309, Swiss Dental Products, Grancia, Switzerland). A chamfer was created on the cervical portion of the tooth using a diamond bur (FG2135, Swiss Dental Products, Grancia, Switzerland) and its limit was standardized at the gingival margin, simulating a clinical condition of no invasion of the biological space. The prepared replica was positioned on the dental dummy in the upper left canine position. After that, impressions using a stock tray (Vernes S3, Tecnodent Ind. Com. Ltda., São Paulo, Brazil) and polyvinyl siloxane (Adsil, Vigodent, Petrópolis, RJ, Brazil) of the total upper dental arch were taken. From these impressions, 24 total plaster models with the prepared replica were obtained using dental stone type IV (Herostone, Vigodent, Petrópolis, Brazil).
Three dental prosthesis technicians (DPT) were selected to confect the laminate veneers. All of them had the same educational degrees and time of professional experience. The veneers were performed in two different conditions, as follows:
Using no reference:
• In the no reference condition, each DPT received just the four models with the prepared replica, with no guidance as to how confect the laminate veneer. Using a reference tooth:
• In the reference condition, each one of the same professionals received other four models, which were identical to those used in the initial condition, and an artificial upper left canine with no preparation (control), to be used as an anatomical reference for the confection of the laminate veneer. All laminate veneers were confected with an indirect restorative composite (Artglass, Heraeus Kulzer, Hanau, Germany) and bonded to the prepared teeth using a universal cyanoacrylate base adhesive, (Loctite Henkel, Itapevi, SP, Brazil) by a single dentist. One layer of the adhesive was applied using a microbrush (Microbrush International, Grafton, WI, United States) on the inner surface of the laminate veneers and held in place with finger pressure for 30 seconds.
Measurement of the buccal contour of all samples was performed using a contact profilometer (Hyper KN810, Mitutoyo, Kawasaki, Japan). The readings were made on the laminate veneers bonded to the prepared replica and on the artificial upper left canine with no preparation (control). The samples were individually positioned in an acrylic resin (Classico, São Paulo, SP, Brazil) device, confected for the present study, consisting of a negative impression mold of the lingual aspect of the canine in order to standardize sample position while performing readings with the profilometer. The measurements were performed vertically, using the gingival margin as a reference for the zero point. The values measured by the contact profilometer were recorded at zero, 0.5, 1.0, 1.5, and 2.0 mm from the gingival margin.
The inter-and intra-group results were statistically analyzed, first observing a normal distribution by the Kolmogorov-Smirnorv test (adherence Lilliefors). After that, one-way ANOVA and the post hoc Student t-test (α = 0.05) were used.
Results
The mean values (µm) of overcontour at the positions zero, 0.5, 1.0, 1.5, and 2.0 mm from the gingival margin for the unprepared artificial teeth (control) and for the laminate veneers (regardless of using or not an anatomical reference) are shown in Table 1 . All laminate veneers presented statistically higher mean values of overcontour when compared to the unprepared artificial teeth, regardless of the position measured and of the DPT. Table 2 shows the mean values of buccal contour when using or not using the reference tooth during the confection of the laminate veneers. For DPT 1, when the veneers were confected without the anatomical reference tooth, statistically higher mean values of overcontour were observed at positions 1.5 and 2.0 mm. For DPT 2, no difference was observed when using or not using the reference tooth, at all positions. However, for DPT 3, when the reference tooth was used, statistically higher mean values of overcontour were observed at positions 0.5, 1.0 and 1.5 mm.
Discussion
Evaluating variations in dental contour is an important aspect of dental research 4, 12 because the presence of overcontour in restorations is an iatrogenic factor that propitiates gingival inflammation 3,4,10 and dental breaking, compromising esthetically the restored element. 1, 4 Aiming at eliminating the possibility of overcontour by the DPT related to lack of space for the restorative material, and also at reducing the probability of fracture of the restoration, a wear to the depth of 1 mm during tooth preparation was accurately performed to create enough space for the veneer. 12, 17, 19 However, overcontour occurred in all laminate veneers confected in the present study, regardless of which DPT performed the procedure and of the use or not of an anatomical reference tooth (Table 1) . Similar results were observed in previous studies, in which most of the restorations presented an increased volume when compared to the original tooth. 10, 17 An interesting finding of the present study was that when the values of buccal contour using or not an anatomic reference were compared (Table 2) , it was observed that the veneers using the reference presented higher means of overcontour. Thus, the ideal anatomical outline that was supplied for confecting the veneers seems to have been neglected. Significant differences were observed at positions 0.5, 1.0 and 1.5 mm for DPT 3, and at positions 1.5 and 2.0 mm for DPT 1. Interestingly, the values of overcontour observed for DPT 3 were higher when the anatomical reference was used (Table 2) . Therefore, these results suggest that DPTs are not usually able to adequately reproduce the dental contour during a prosthetic rehabilitation. This situation may be related to a lack of knowledge about the effects of over-or undercontour on the periodontal tissue. It may also be explained by an attempt at increasing the thickness of the veneer to improve the strength of the restoration, thus reducing the possibility of fracture of the prosthetic component. 4 It must be pointed out that coronary contour may vary in different regions of the mouth, and also in a same tooth. Therefore, it is necessary to use the natural outline as a model during the reconstruction of the tooth contour, 5 aiming at obtaining a satisfactory rehabilitation. Nevertheless, this situation was not observed in the present study since 100% of the veneers presented overcontour, even when a morphological reference was used during the sculpture of the laminate veneers.
Access to hygienic cleaning is a basic factor for the maintenance of periodontal health. In some cases, this is even more relevant than the restorative contour. 20, 21 A previous study concluded that a healthy periodontium supports overcontour or undercontour of up to 1.0 mm during four months. 22 All of the veneers in the present study presented overcontour values below 1.00 mm. However, in order to evaluate the consequences of this level of overcontour, longitudinal clinical studies would be necessary.
Also, the method used to measure overcontour is of significant importance, 4, 12 because it has a significant influence on the compliance of the results. In the present study, a contact profilometer was used because this device allows the standardization of the sample position at the moment of the measurement of each sample, thus increasing the confidence of the results obtained.
The hypothesis tested in the present study was not validated. Even when using a reference tooth as guidance during prosthetic confection, all the veneers presented overcontour. Thus, dentists should always supply the DPT with as much information as possible regarding the form and position of the natural tooth in the arch, so that this information can be used as guidance during the sculpture of the prosthetic restoration. The only way to modify the results observed in the present study is to establish a closer communication between dentist and DPT. Furthermore, the dentist should bear in mind that he is responsible for making a correct prosthetic preparation, thus allowing a correct indirect restoration to be made by the DPT, and also for not accepting restorations made with inadequate coronary contour.
Conclusion
Within of the limits of the present study, it could be concluded that 100% of the laminate veneers presented overcontour, regardless of the use of an anatomic reference during the sculpture of the veneers.
